Objective: The purpose of this study was to investigate key factors related to lifestyle changes following acute myocardial infarction (AMI) by eliciting survivors' subjective needs for, attitudes towards and experiences with behaviour changes in their everyday life to improve future interventions promoting lifestyle changes. Methods: Semi-structured interviews were conducted with 21 individuals who had recently experienced an AMI. The interviews were audio-recorded and transcribed verbatim. The data were analysed using qualitative content analysis. Results: The data analysis revealed that lifestyle changes following AMI are influenced by a combination of individual (physical and psychological) and social factors that can be grouped into facilitators and barriers. The interviews indicated the need for more personalised information regarding the causes and risk factors of illness, the benefits of lifestyle changes and the importance of including significant others in lifestyle advice and education and of individualising support. Discussion: Lifestyle change is a continuous process that is not completed within a few months after a cardiac event. Considering the identified themes when developing interventions to promote lifestyle changes following AMI may enhance the effectiveness and sustainability of such interventions.
Introduction
Cardiovascular diseases are the major cause of disability and death in adults worldwide. 1 Acute myocardial infarction (AMI) is a cardiovascular disease that has a strong effect on the lives of patients, causes distress and frequently requires adjustment in several life domains. 2, 3 Lifestyle factors increase the risk of coronary heart diseases such as (acute) myocardial infarction, (un-)stable angina and sudden cardiac death. 4, 5 The modification of risk factors reduces mortality and prevents recurrent cardiac events. 6 AMI survivors rarely change their lifestyle for a number of reasons. 7 The initiation and maintenance of changes requires knowledge, skills and individual commitment, 8, 9 and individuals' understanding of the disease influences their motivation to adopt lifestyle changes. 9, 10 This mirrors the notion that awareness of the need for change is required to promote change. 11 Lifestyle changes are more likely when illness perceptions are consistent with a chronic disease model. 2 However, patients' awareness of the relationship between lifestyle factors and the risk for the recurrence of cardiac events is frequently low, [12] [13] [14] which adversely affects their adherence to lifestyle changes. 15 A recent review of qualitative studies of individuals at high risk for vascular events extracted 348 factors that participants reported as barriers to and facilitators of change. 16 These factors were aggregated into interrelated categories from which the following five key themes emerged: emotions, psychological and spiritual beliefs, information and communication, support of friends and family and cost/transport. However, most of the studies included in this review aimed to identify factors associated with attendance or non-attendance in rehabilitation programmes; lifestyle changes were not their primary focus. In addition, the review included studies based on a number of chronic diseases. It is thus unclear which of these findings specifically applies to AMI survivors.
Whereas a number of qualitative studies have described patients' perceptions of psychosocial consequences and general experiences following AMI, 17, 18 only a few studies have explicitly examined facilitators and barriers to lifestyle changes in daily life. For example, Fa˚lun et al. 19 explored patients' ability to assess lifestyle changes before hospital discharge. However, this approach can provide information only about behavioural intentions and not about actual changes. Since some facilitators and barriers may be evident only when patients attempt to implement the intended changes in daily life, studies evaluating difficulties in maintaining actual lifestyle changes are required. In this regard, a qualitative study with AMI survivors 20 suggested that facilitators include social support, finances, motivation and environment. However, this study included only female participants. In addition, the most prominent barrier to change and adherence to prescribed medication and medical checkups was identified to be financial constraints, which could be a special feature of the sample studied, as some of the participants lacked health insurance.
Given that lifestyle changes are effective in the prevention of myocardial reinfarction and that many AMI survivors do not engage in sufficient lifestyle changes, research is required to obtain a better understanding of individuals' motivations to initiate health behaviour changes and to sustain adherence to these behaviours in daily life. 21 Thus, the aim of the present study was to investigate the key factors related to lifestyle changes by eliciting AMI survivors' subjective needs, attitudes and experiences regarding lifestyle changes in their everyday life several months after discharge. By investigating a sample of German AMI survivors, this study may provide information about barriers to change when financial constraints are less important for healthcare. Unlike healthcare systems in other countries, a peculiarity of the German social insurance system is that healthcare and cardiac rehabilitation (CR) programmes are provided free of charge for every citizen.
Methods

Recruitment process
After obtaining approval from the ethics committee (S-497/2011), we recruited inpatients in the cardiology department of the Medical University Hospital in XY, Germany, and patients participating in self-help groups or coronary exercise groups. The inclusion criteria were as follows: confirmed AMI, the ability to speak German and no active mental or physical diagnoses that might affect the ability to participate. The patients were asked by NM, JN or Nathalie Seefried (NS) if they would be willing to participate in an interview after discharge from the hospital. If this initial consent was given, the purpose of the study was explained, an information sheet was provided and written consent to be interviewed and for the interview to be taperecorded was obtained. The self-help groups a and coronary exercise groups b were informed about the study through a flyer, email or letter.
Interviews
An interview guide (see Appendix 2) was developed based on the background literature and the researchers' previous experiences. Following each interview, the interview guide was adapted to include issues that appeared to be important based on previous interviews. 22 The interviews began by asking the participants to recount their AMI experience, followed by questions regarding their thoughts on the role that lifestyle choices play in causing AMIs. The latter served to initiate a discussion of the participants' experiences, which allowed for further follow-up based on the participants' initial responses.
Data analysis
The analysis of the interview transcripts was performed concurrently with the data collection process using qualitative content analysis. 23 The analysis process involved a number of phases. Initial codes were generated for text that appeared to be relevant to lifestyle changes and patients' understanding of a heart attack. The transcripts were read and reread (by NM, JN, SW). The data were organised into initial codes and then into higher level codes. Each transcript was compared to previous and subsequent transcripts a number of times until the researchers were certain that no significant statements had been overlooked.
The potential themes were discussed and reworked until key themes were generated for all the transcripts. The key themes included issues that were frequently raised by the participants. The transcripts of the interviews were coded by NM using MAXQDA 11 (VERBI Software, Berlin, Germany). To increase the validity, the first 10 interviews were also coded by JN. SW checked the coded transcripts and discussed them with NM and JN. Following the discussions, the themes were agreed upon and grouped into meaningful clusters. During the design, data collection and analysis processes, we followed the consolidated criteria for reporting qualitative research (COREQ) 24 when possible, as outlined in Appendix 1.
Results
Participants
Nineteen participants were recruited from the hospital, and two participants were recruited from self-help groups. Nine additional patients who met the inclusion criteria agreed to participate; however, they did not ultimately take part in the interviews. Their reasons for declining were as follows: did not want to be reminded of the cardiac event (n ¼ 4), no longer interested (n ¼ 2) and too many other things to do (n ¼ 3). The final sample (Tables 1 and 2) consisted of 21 participants (13 men) ranging from 38 to 79 years of age (M ¼ 61, SD ¼ 11). There was little evidence of systematic differences between those who opted out and those who ultimately participated in the interviews.
Interview setting
The semi-structured interviews with openended questions were conducted by NM, JN and NS and required approximately 60 minutes (M ¼ 65, SD ¼ 21). Prompts were used to encourage the participants to provide additional details and to speak freely. The participants were allowed to select the interview location in which they felt most comfortable. Most of the participants (57%) preferred being interviewed in a hospital office. The participants were also allowed to determine whether they preferred to have a family member or a significant other present during the interviews. Three participants chose to have a family member present (interview partner IP10 mother; IP1 and IP6 wives).
Themes
During the analysis, it became apparent that some of the individuals had changed their lifestyle, whereas others had not. By comparing the themes that were reported by changers with those reported by non-changers, the classification of barriers and facilitators to lifestyle changes seemed to be the most appropriate. The barriers and facilitators were divided into internal and external factors. The key themes are discussed below ( Table 3 ) and are illustrated by typical quotes from the participants.
Physical factors
Facilitator: Positive physical feedback and Barrier: Physical impairments and comorbidities. Most of the interviewees stated that they monitored physiological processes and that positive physical feedback led to increased selfconfidence and increased motivation to maintain changes. However, physical impairments and comorbidities were often mentioned as limiting factors and barriers to lifestyle changes, particularly with respect to physical activity. Those interviewees who reported considerable physical impairments and comorbidities often mentioned lifestyle changes in the manner of 'I would like to . . . but I can't'.
Psychological factors
Facilitator: Reaction to the heart attack and personal meaning. All the participants indicated that they were surprised by the diagnosis of a heart attack. Most of the interviewees described being in shock after hearing the diagnosis and felt they first needed to address the complex emotions (i.e., happiness regarding survival, sadness, anxiety) that the diagnosis evoked. After that, many of the participants expressed that they engaged in a self-reflection process aimed at finding meaning in the AMI. Viewing their heart attack as a chronic condition enhanced the interviewees' readiness to implement lifestyle changes. Some of the participants experienced having a heart attack as a 'warning shot' and as receiving a second chance. Accordingly, the participants who reported lifestyle changes noted that they reappraised their life domains, reviewed their lives and re-evaluated and changed their priorities. changes were actively encouraged to maintain a healthy lifestyle. On the internal level, benefit appraisal and a belief in one's ability to change appeared to be essential to action.
Otherwise, I wouldn't ride my bicycle or quit smoking. To be honest, if I didn't gain something positive, I wouldn't do it. (IP10)
Facilitator: Self-motivation and self-discipline. The interviewees who reported lifestyle changes noted that the active decision to change was important. They mentioned self-discipline and willpower as key factors for maintaining lifestyle changes. The participants also reported using self-monitoring and selfreinforcement to motivate themselves to achieve lifestyle modifications. One interviewee described a breathing technique that she learned in CR and that she used regularly to monitor her breathing.
I have a heart rate monitor, and I always look for it when I get out of breath, so that I regulate breathing again using the breathing technique and take a break when I notice that it doesn't work, when I notice that I can't breathe anymore, simply taking a break . . .
. (IP14)
The interviewees mentioned developing concrete action plans and routines to incorporate lifestyle goals into daily life. Some of the interviewees who attended CR reported having supervised exercise training, which helped them to assess their functional capacity and to develop a self-management plan to monitor their exercises at home. The development of an individual and concrete action plan to enhance self-management appeared to be the exception rather than the rule, however. Instead, many of the interviewees mentioned having developed rules of thumb that were not established by healthcare professionals. Barrier: Feelings of uncertainty. All the participants described feelings of uncertainty related to many areas of their lives. Most of the interviewees reported being uncertain about their physical limitations. Those who changed their lifestyle mentioned that coping with uncertainty was an important prerequisite to making lifestyle changes. Feelings of uncertainty regarding the transition from one healthcare unit to another (i.e., from acute care to CR or from CR to primary care) were also expressed. Significant psychological setbacks and the need for additional support after CR were reported by our interviewees.
Fourteen days after discharge from CR, the family and the patient will be thrown into the deep end. 'And now see how you get along.' And that should not actually be. (IP17)
Barrier: Lack of knowledge and information. The participants who reported lifestyle changes emphasised the necessity of understanding the disease process (cf. section 'Facilitator: reaction to the heart attack and personal meaning' viewing the AMI as a chronic condition) and knowing the causes of their AMI and strategies to prevent another AMI (cf. section 'Facilitator: identifying causes and acknowledging benefits'). However, half of the participants in our sample reported that they were uncertain of the causes of an AMI. Most of the participants expressed the need for additional information and support. According to our interviewees, physicians mainly provided feedback on diagnosis and treatment, monitored clinical parameters and prescribed medication. The information that some interviewees received during the in-hospital stay seemed to encourage them to view the AMI as a self-limiting episode from which complete recovery was probable, with little reference to the continuing underlying disease processes. The ability of patients to absorb information during hospitalisation appears to be limited. Some of the interviewees commented that they could not remember things that occurred during their hospital stay. Barrier: Low/no perceived benefits of lifestyle changes. Low or no perceived benefits were mentioned as barriers to change. Accordingly, the participants who were not informed or convinced of the advantages of lifestyle changes were reluctant to change.
Let's face it. Who makes efforts to prevent something that might happen? Who does this? (IP5)
Some of the participants who attempted to quit smoking suffered unexpected negative consequences, such as gaining weight despite concurrently increasing their physical activity. The experience of psychological costs following behaviour change often reduced these patients' motivation to maintain the behaviour. Consistent with that observation, habits were repeatedly mentioned as barriers, and the process of change was frequently described as uncomfortable and frustrating. 
Social factors
Facilitator: Social support. Support from family, friends and neighbours was frequently cited as beneficial to our interviewees' efforts to adopt healthy lifestyles. Most of the interviewees stressed the importance of instrumental support from family and friends. Emotional support from family and friends was also mentioned as a source of comfort. It ranged from the mere presence of family and friends via emotional counselling to mutual activities. This support was important because it conveyed feelings of safety and facilitated a return to normalcy. Some of the interviewees participated in coronary exercise and self-help groups to meet other people with similar experiences and to feel less isolated. Facilitator: Professional support: CR. Although the costs of CR c are covered by the social insurance system, only 16 of the participants attended CR. Those who did not attend mentioned physical impairment and comorbidities, better care at home and the nontransferability of CR strategies to daily life as reasons for non-participation. CR was perceived as a means to achieve feelings of security and self-confidence. In particular, the specific behavioural rules that were given to the participants in CR were rated as helpful.
And that was the first time for me to be truly guided, meaning that I had the feeling of being guided through rehab towards the path that was right for me. (IP19) Whereas the majority of the attendees viewed CR as an important and necessary part of recovery, other attendees expressed doubt that it was appropriate for them (cf. section 'Barrier: physical impairments and comorbidities'), noting the need for a more individualised approach: Most of the participants indicated that stress was a major factor in having a heart attack. However, the CR attendees stated that stress-reduction programmes were frequently misdirected and therefore not transferrable to their daily life.
There are so many situations (. . .) where I get excited, fly into a rage, where everything gets out of control. But I can't come along, position myself and do yoga or stuff like that. (IP5)
Barrier: Diffusion of responsibility. The interviewees described encountering difficulties complying with healthy lifestyle strategies in social environments that were not supportive of healthy lifestyles.
Wives or mothers were frequently given the responsibility for changing the diet of their husbands or children. Since no familycentred interventions exist and CR programmes are directed to the patient, significant others are left alone to cope with their uncertainty.
Practical problems, such as work-related problems, served as a deterrent to considering a healthier lifestyle or accepting responsibility for one's health. A participant working in the transportation industry emphasised the challenge of exposure to time pressure and stress.
It has really become stressful. It is it is the same everywhere. Constant pushing, nothing else. (IP12)
Barrier: Social pressure. The smokers in our study reported that they felt pressured by their environment to quit smoking, and they had the impression that they must justify their choice to continue smoking. One of our interviewees expressed his perception of how to balance the effect of smoking by exercising, dieting and medication adherence.
Simply to get of that image. . . the image that smokers are themselves to blame if they have a heart attack. I disagree. In combination with other things, yes, maybe it's stupid thing. But if you reset the other four risk factors to zero, then it's okay, then at least you have fun, you can continue smoking without anything happening to you. . .. I say it quite honestly, if I would notice that I cough, produce phlegm, or something every morning. . . That does not happen to me. (IP5)
Discussion
The aim of this study was to investigate key factors related to lifestyle changes following AMI and to identify implications for interventions promoting lifestyle changes. The results indicate that success or failure in initiating and maintaining lifestyle changes following AMI is determined by the complex interplay of internal and external factors. 8 Smoking cessation is a good illustration of the complexity of the relationships between these factors. AMI survivors must receive information that helps them to understand that smoking is a risk factor, and they must causally relate that risk factor to AMI. Repeatedly receiving this type of information might, however, be interpreted as social pressure and could in turn promote denial and opposition to smoking cessation, which could then strengthen the decision to continue smoking. Being surrounded by smoking friends and family members creates temptations and may lead to feelings of reduced attachment and social exclusion. With regard to the diffusion of responsibility, being surrounded by smokers may also be used as an excuse to continue smoking.
In the following section, we discuss our principal findings, focusing on conditions that could be targeted by intervention programmes. Largely consistent with a recent review of qualitative studies of vascular diseases, 16 the results indicate that intervention programmes should consider information needs, individualisation and the immediate social environment.
Information needs
Awareness of the causes and risk factors of AMI was generally low in our sample. This presents a problem for post-AMI interventions, as previous studies have found that causal beliefs appear to be critical to implementing lifestyle changes. 8, 9, 16, 21 Without sufficient knowledge of individual risk factors, patients are unlikely to perceive any benefit in a lifestyle change. However, the provision of information alone rarely results in change. 26 Individuals report conflicting feelings about lifestyle changes: on the one hand, they realise that change is necessary for their health, but on the other hand, they are resistant to relinquishing old habits. 18 Thus, professional support for patients in exploring or resolving their resistance to change may enhance their willingness to tolerate discomfort and accept responsibility for their health, which could in turn facilitate lifestyle changes. 27 Therefore, challenging beliefs appears to be crucial. 8 Although our results, as well as the results of previous studies, clearly indicate that providing information regarding the causes of the disease, personal risk factors and benefits of lifestyle changes is mandatory, it is apparent that patients have a limited ability to absorb information during hospitalisation. 15 Our participants mentioned emotional reactions that reduced their ability to retain and process information. Therefore, one can conclude from our results that both the timing and the amount of information provided are essential.
Adding to previous studies, 17 the desire to avoid another heart attack is a powerful motivator for change. Most of the participants emphasised that it was important to manage uncertainty following their discharge from the hospital. 12 CR was described as helpful in reducing uncertainty through the provision of information and the supervision of activity using concrete behavioural rules and capacity limits established as rules of thumb. The reduction of uncertainty was perceived as a necessary condition for the ability to make decisions about lifestyle changes. Thus, it is necessary to repeatedly present information on several occasions in different ways. 18 Some of the participants felt insufficiently supported after being discharged from CR. Therefore, it appears that providing information and further guidance about patient care following CR is crucial.
Individualisation
Although the majority of the interviewees viewed CR as an important part of their recovery, the didactic approach of CR and the lack of individualisation of treatment plans and self-management practices in CR were criticised. This finding is consistent with previous research supporting the overall trend that patients prefer and benefit most from information that is personalised to their individual needs and circumstances. 28, 29 Although a number of studies in the healthcare field have documented the value of tailoring interventions to the needs of the individual, our findings suggest that individualisation appears to be somewhat of an exception to the rule. Thus, consultations should aim to optimise the perceived relevance of information to individual patients. 30 Because the prevention of a recurrent cardiac event is a non-specific goal, the participants who made lifestyle changes reported that they attempted to convert their more global intentions into specific action plans. In efforts to disrupt old habits and develop new routines, the participants frequently mentioned using individually relevant self-management strategies that enabled them to attain their goals. Several of the interviewees emphasised that it was important for them to assess and monitor certain factors, such as their pulse. Thus, it was important that they knew their individual physical limits.
Many of the participants had physical impairments that interfered with certain health goals and impeded change. Those who did not attend CR indicated that physical impairment was one of the main reasons for non-attendance. Healthcare providers should identify and discuss problem factors, such as physical impairment, low energy, fatigue, lack of social support, negative health beliefs and/or comorbid psychological disorders, with their patients. 31 
Immediate social environment
Support from family and friends was frequently cited as helpful to patients in their efforts to adopt healthy lifestyles. The interviews demonstrated that the participants could more easily comply with lifestyle changes if significant others also changed their lifestyles, thus providing mutual reinforcement of lifestyle changes. However, some of the participants also mentioned that social factors can impede change. 16 Lack of social support may constitute a serious barrier to change; 8 for example, smoking cessation may be more difficult when peers or partners smoke. The participants also emphasised that it was important for them to decide on their own whether they wanted to change. The interviewees who felt pressured by others were more likely to argue against lifestyle changes. This observation confirms previous research suggesting that advocating for change frequently results in resistance to change. 32 These findings emphasise the need to study reciprocal relationships between individuals and their social environments. Considering the social environment appears to be vital for healthcare programmes, 33 as changing one's lifestyle in the absence of support from the immediate social environment may pose a serious challenge. It is likely that lifestyle interventions targeted at couples may be more effective than interventions targeted at the patient alone. 34 
Strengths and limitations
A strength of this study is that it examined lifestyle changes in a system in which every patient has the right to CR and costs are completely covered by health insurance; thus, financial concerns were not a reason for non-attendance in CR. Another strength is that the participants were interviewed following discharge, enabling them to reflect on their experiences with lifestyle changes after their hospitalisation. Although a small sample size is appropriate for a qualitative approach, it is possible that we were unable to capture all possible perspectives on the factors that influence whether lifestyle changes are more or less difficult for patients. Those patients who declined to participate may have had more negative experiences with lifestyle changes, which might have led to a discussion of different facilitators and, in particular, additional barriers not revealed here. The recruitment of participants who reported negative emotional states, such as depression and anxiety, was not successful (Table 2) . Depression has been shown to be an important risk factor for recurrent cardiac events and death. 5 The representation of immigrants in this study was low, and although the participants represented a broad range of socioeconomic backgrounds, other themes may arise in other cultural groups.
Conclusions and implications for clinical practice
This study identified the need for personalised information regarding causes of illness, risk factors for illness and lifestyle changes. Given the prominent role of significant others in providing care and in contributing to (un-)healthy lifestyles, the inclusion of significant others in lifestyle advice and education is necessary. Each patient's social environment should be considered because it can facilitate and hinder lifestyle changes in multiple ways. Finally, the results reveal that a one-size-fits-all approach is not promising. Tailoring has the potential to increase the perceived relevance of information and better account for individual differences. A checklist and a personal profile covering internal and external facilitators and barriers could be used at the end of CR or by the general practitioner to discuss goals, strategies and support. The explicit evaluation of resources and deficits may help healthcare providers tailor information and support to patients' individual needs. Considering these themes in interventions promoting lifestyle changes after AMI could enhance the effectiveness and sustainability of such interventions.
health insurance, and the groups are guided by a qualified instructor or physician. c. In Germany, CR is predominantly offered as an inpatient service directly following acute treatment. 27 CR typically lasts approximately four weeks. CR programmes provide education and counselling services to help cardiac patients achieve stable clinical conditions and functional recovery and reduce the risk of recurrent cardiac events.
Continued
No. Item Relationship with participants 6. Relationship established NM, JN and NS recruited patients at the university hospital. The researchers were not involved in medical care. The researchers had no prior relationship with the participants from the self-help groups and coronary exercise groups. 7. Participant knowledge of the interviewer Prior to any data collection, the researchers provided all the eligible patients with an overview of the study. The participants were informed that the researchers were interested in their personal experiences after having had a heart attack. 8. Interviewer characteristics Independent research team, experience in healthcare, psychotherapy and behaviour change counselling.
Domain 2: Study design Theoretical framework 9. Methodological orientation and theory
The research team used a combination of deductive and inductive qualitative content analysis. 35 Participant selection 10. Sampling In the initial stages of the study, all the eligible patients were invited to participate in the study. The data collection was guided by variation in categories such as age, gender, educational level and ethnic group.
Method of approach
The participants from the university hospital were contacted in person during their hospital stay by NM, JN, or NS. The researchers explained the aim of the interview and sought the participants' consent to be contacted after discharge. The researchers approached the participants from self-help groups or coronary exercise groups via email, newsletter, or mail and asked the participants whether they were interested in participating in the study. There was no relationship established between the participants from the self-help groups or the coronary exercise groups and the researchers. The interviewer phoned those who gave their consent to schedule a time and location for the interview. 12. Sample size N ¼ 21 13. Non-participation Nine additional patients meeting the inclusion criteria agreed to participate but did not take part in the interviews. The reasons for declining were as follows: did not want to be reminded of the cardiac event (n ¼ 4), no longer interested (n ¼ 2) and had too many other things to do (n ¼ 3). There was little evidence of systematic differences between those who opted out and those who ultimately participated in the interviews. Setting 14. Setting of data collection The data were collected at hospital offices (n ¼ 12), at participants' homes (n ¼ 5), or by phone (n ¼ 4).
Presence of non-participants
In two cases, the participants' wives were present. In one case, the mother of a participant was present. 16 . Description of sample Self-report questionnaires were administered to the patients to collect sociodemographic characteristics and lifestyle (continued) 
